Background: Hyperuricemia was found to be associated with hypertension, coronary heart disease, metabolic syndrome and chronic kidney disease. However there are no specific data about the relationship of uric acid to cardiovascular disease and mortality in ESRD patients on chronic hemodialysis. So, we aimed to study the impact of hyperuricemia on cardiovascular system in chronic kidney disease and in ESRD patients on regular hemodialysis Patients and methods: This study included 100 patients in Ashmoun hospital, nephrology department. Patients were chosen and divided into two groups: Group A, 50cases with chronic kidney disease and Group B, 50cases of ESRD on regular hemodialysis. All cases were subjected to full clinical examination, measurement of eGFR, laboratory tests for blood urea, serum creatinine and serum uric acid and ECG. Results: Serum uric acid was significantly higher in dialysis group than CKD group (p<0.01). There was a highly significant correlation between uric acid and both systolic and diastolic blood pressure in Group A (all p values <0.01). Also, there was a significant correlation between serum uric acid and eGFR (p<0.05).No significant difference found between Group A and group B as regards ECG findings (p>0.05). Conclusion: In cases of CKD uric acid is involved in the pathogenesis of renal failure and hypertension. In patients with ESRD, hyperuricemia is not a risk factor for the development of cardiac disease; but it shows reversed epidemiology and becomes a marker of good nutritious status. Further studies should be done on wider scales to evaluate the impact of hyperuricemia on cardiovascular system in hemodialysis patients.
INTRODUCTION
Previous studies have shown that gout is associated with increased risk for cardiovascular mortality in the general population (1,2,3,4). Also, hyperuricemia is found to be associated with hypertension, coronary heart disease (5), metabolic syndrome (6) and chronic kidney disease (7). Cardiovascular disease is the leading cause of morbidity and mortality in chronic kidney disease (CKD) and in end stage renal disease (ESRD) (8).
In patients of ESRD on hemodialysis, some studies described hyperuricemia as a factor which increases mortality (1,9,10). Other studies described the opposite completely and concluded that low level of uric acid is a risk factor of mortality among patients on hemodialysis (8,11).
So, we aimed to study the impact of hyperuricemia on cardiovascular system in chronic kidney disease and in ESRD patients on regular hemodialysis.
Patients and methods
This observational study was conducted in Ashmoun hospital; nephrology department.100 patients were chosen and divided into two groups. Group A, composed of50 Cases with chronic kidney disease and Group B, composed of50 Cases of ESRD (End Stage Renal Disease) on regular hemodialysis. All the participating patients were subjected to full history taking and clinical examination including measurement of body mass index (BMI).Estimated glomerular filtration rate (eGFR) was done using the MDRD equation recommended by the national kidney foundation. GFR=170 ×SCr¯⁰·⁹⁹⁹×SUN¯⁰·¹⁷⁰×SAlb+0.318×age¯⁰·¹⁷⁶ × 1.180 if black or 0.762 if female. (ml/minute/1.73m²) =100-130ml/minute/1.73m². Patients were also subjected to laboratory investigations including measurement of serum urea, creatinine, uric acid and hemoglobin %. Electrocardiogram (ECG) was also performed for all cases.
Exclusion criteria:
Patients with advanced heart failure, advanced liver cell failure, malignant or blood diseases were excluded. Patients on treatment that affects serum uric acid level as diuretics and allopurinol were also excluded.
Statistical Analysis:
Analysis of data was done by an IBM computer using SPSS (statistical program for social science version 16). Quantitative data were expressed as mean and SD while qualitative data were expressed as number and percentage. Unpaired t-test was used to compare two groups as regards their quantitative data while chi-square test was used to compare two groups as regards their qualitative data. Pearson correlation coefficient test was used to correlate between two different variables with quantitative data. P value >0.05 was considered insignificant while P<0.05 was considered significant. P value<0.01 and <0.001 were considered highly significant.
RESULTS
In our observational study, 100 patients were chosen. Patients were divided into 2groups: Group A which included 50 cases with chronic kidney disease and Group B which included 50 cases of ESRD on regular hemodialysis. Both groups were found to be matched as regards age and BMI making them liable for comparison.
Discussion:
In our observational study, we included 100 patients and divided them into two groups, Group A : 50 Case with chronic kidney disease and Group B:50 Cases with ESRD on regular hemodialysis.
We found that, serum uric acid was significantly higher in ESRD patients than in CKD patients (p<0.01). Also, there was a negative significant correlation between serum uric acid and eGFR (p<0.05). Both results support that uric acid is linked to deterioration of renal function. Our results agreed with studies which reported that high serum uric acid level is associated with decline in renal function and GFR (7, 12) . Mechanism by which uric acid cause damage to the kidney includes glomerular hypertension and cortical vasoconstriction, which may induce glomerular damage and tubular ischemia, in addition to uric acid stimulated inflammatory response (13). In CKD patients, we found a highly significant correlation between serum uric acid level and both systolic and diastolic blood pressures (p values<0.01) which reflects the correlation of hyperuricemia to hypertension. There was also a negative significant correlation between eGFR and systolic blood pressure (p<0.05) accompanied by a highly significant negative correlation between eGFR and diastolic blood pressure (p<0.01) .Our results agrees with Mazzali et al who added that the increase in serum uric acid in hypertensive patients is due to decrease in the renal blood flow that accompanies the hypertensive state(14).The mechanism of hypertension was shown to be caused by a uric acid mediated reduction in endothelial nitric oxide levels and stimulation of renin expression(15). Moreover, several studies reported that lowering uric acid with xanthine oxidase inhibitors improves endothelial function (12). In hemodialysis patients, serum uric acid was significantly higher in ESRD patients than in CKD patients (p<0.01).A number of factors regulate serum uric acid in hemodialysis patients. Dietary intake of purines and fructose is a primary source of uric acid. Since the kidney eliminates much of the uric acid generated, a decrease in the GFR is associated with increase in serum uric acid level (in spite of the compensatory increase in gut elimination and in spite of increased degradation pathway by 5 folds) (16). Being an antioxidant, the degradation of uric is also through its reaction with oxidants to produce allantoin and other products (17).
The significant increase in serum uric acid in hemodialysis patients was not reflected on ECG findings. There was no significant difference between both group as regards ECG findings (p>0.05) denoting that hyperuricemia is not a risk factor for the development of cardiac disease. Our results came in contrast with the study of Scott et al who reported that gout is associated with 1.5 fold increase in mortality risk in patients with ESRD without an obvious mechanism(1).Meanwhile, Walead et al reported that high uric acid lowers death risk in hemodialysis patients. He performed a study of 5,827 hemodialysis patients from six countries and concluded that those with uric acid levels below 8.2 mg/dl had a 24% and 54% increased risk of all-cause and cardiovascular mortality, respectively, compared with patients who had higher uric acid levels and that Each 1 mg/dl increment in uric acid was associated with a 5% decreased risk of all-cause mortality and 8% decreased risk of cardiovascular mortality (8). They attributed this protective effect of uric acid to its antioxidant property(8).Kurt lee, also, reported that low serum uric acid level is a risk factor for death in hemodialysis patients (11). The profound relationship between low serum uric acid and mortality is protein energy wasting (18).Some authors suggested that high serum uric acid in CKD is a comorbid condition which shows the phenomenon of reversed epidemiology pattern in HD patients i.e. it becomes a beneficial agent through its antioxidant effect and being a marker of good nutritious state (8,11,19,20) .
In our study, we found that, serum uric acid and creatinine were significantly higher in ESRD patients than in CKD patients (p values<0.01).Moreover, there was no significant difference between groups A and B as regards BMI. This leads us to report as Walead et al. and speculate that higher uric acid among hemodialysis patients is a surrogate for better nutritious status (8). So, we conclude that, in cases of CKD uric acid is involved in the pathogenesis of renal failure and hypertension .In ESRD patients it is not a risk factor for the development of cardiac disease; but it shows reversed epidemiology and becomes a marker of good nutritious status. Further studies should be done on wider scales to evaluate the impact of hyperuricemia on cardiovascular system in hemodialysis patients. Figure 4 shows a significant correlation between GFR and SBP (p<0.05)while figure 5 shows a highly significant correlation between GFR and DBP (p<0.01) in Group A.
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